Examination of particulate feed that had been digested in vivo in the rumen, and of the leaves of specific legumes that had been digested in vitro by a mixed population of rumen bacteria, showed that very extensive glycocalyx-enclosed bacterial microcolonies developed on many of the available surfaces. Some of these adherent bacteria colonized a surface almost exclusively and attracted another specific type of bacteria as the second members of a distinct morphological consortium. The true extent of the exopolysaccharide glycocalyces of these adherent rumen bacteria was seen in cases where the fibers were attached at multiple points, and their role in microcolony formation and adhesion could be unequivocally ascribed.
Direct examinations of bacteria growing in natural environments have revealed that these organisms are usually surrounded by an extracellular matrix composed of protein or, more often, of fibrous polysaccharide (7, 9) . Many workers have shown that the matrix often mediates attachment of bacteria to surfaces (2, 11, 14) , including those within the rumen (6) . In the rumen system, bacterial adhesion by means of exopolysaccharide fibers has been shown to be of pivotal importance in the digestion of plant materials (1, 7) , including starch (17) , and a morphologically distinct bacterial population has been found to adhere to the rumen epithelium (3, 8) by this same mechanism.
In this study, we have examined bacterial microcolony formation on feed particles in the rumen and on forage materials incubated in vitro with natural populations of rumen bacteria. Ru maintained in all vessels used for the collection and preparation of inoculum. Inoculum (60 ml) was transferred into 500-ml digestion flasks containing 315 ml of Dehority basal medium (18) and plant material or medium alone. Incubation was carried out in sustained anaerobiosis under an initial CO2 atmosphere in a water bath at 38°C. The anaerobic technique used to culture mixed rumen bacteria throughout this investigation was essentially that of Hungate (13) Within feed particles, microcolonies of morphologically similar bacteria ( Fig. 1 ) often filled the empty plant cell compartments with their fibrous glycocalyces and adhered to structural niches by means of this material (Fig. 2) , which condensed to varying degrees during dehydration (15) . The exopolysaccharide fibers (F, in Fig. 1 and 2) that mediated their adhesion were well protected from collapse during the dehydration procedures involved in preparation for electron microscopy by their multiple attachments and formed complex radial and concentric patterns (Fig. 2) . The most striking type of bacterial adhesion seen in these feed particles was the very specific selection of one morphological type of bacteria from a mixed natural population ( Fig.  3) to form an adherent population on one side only of certain plant cell walls when mixed bacterial populations were present in the spaces adjoining both surfaces. This particular bacterial species formed a planar microcolony along the surface of the plant cell wall (Fig. 4 ) in which the bacterial cells were attached to each other by their exopolysaccharide (F, Fig. 4 ), and each bacterium was set in a pit of variable depth in the plant cell wall. Of considerable importance was the observation that a second morphological type of bacteria, a thin rod ca. 0.2 ,um in width, had been attracted to the same plant cell wall surface (Fig. 3) where it formed the second layer of a relatively exclusive structural consortium ( Fig. 3 and 4) composed mostly of cells of these two morphological types. Bacteria were also seen attached to the extemal surfaces of feed particles by means of their fibrous glycocalyces (Fig. 5) .
When white clover leaves were incubated with rumen bacteria, including those bacteria recovered from partly digested plant material, extensive bacterial microcolonies were formed on the cuticular surfaces of these leaves ( Fig. 6  through 8) . The "sister" cells that made up each microcolony were morphologically similar in details of cytoplasmic deposits, cell wall structure, and exopolysaccharide morphology (Fig. 6 ), and they were attached to each other and to the plant surface by a complex matrix of glycocalyx fibers (Figures 6 through 8 Fig. 7) were in their natural configuration or were condensed by de- hydration.
Studies of the digestion of the leaves of specific plants (1, 6) , and of starch (17) (12) found that 75% of the microbial adenosine triphosphate detected in rumen contexts was associated with feed particles. Adhesion to surfaces is the favored mode of growth of bacteria in many environments (2, 11) because this adhesion places the bacteria in the zone of concentrated solutes formed near surfaces (20) ; thus, we should not be surprised by extensive adhesion in the rumen. The adhesion of rumen bacteria to surfaces and to each other to form adherent microcolonies depends heavily on the exopolysaccharide fibers that make up their varied glycocalyces (9) . These fibers are profoundly affected by the dehydration required in preparation for the transmission electron microscopy of sectioned material, but they can be partially maintained in their natural extended distribution by cross-linking with lectins (4) or specific antibodies (15) or by association with rigid structures at both ends. The latter effect is seen in this study, in which a very extensive fibrous matrix is seen between sister cells in a microcolony (F, Fig. 1, 2, 4 , and 5 through 8) or between a bacterial cell and the plant cell surface (F, Fig. 1, 2 , and 5 through 8), whereas extensive condensation is seen along the sides of the cells whose exopolysaccharide fibers were not anchored to another structure (A, Fig. 6 through   8 ). Each type of glycocalyx produces a different fiber morphology, in the condensed or extended modes, and the glycocalyces of different organisms can be easily distinguished ( Fig. 1 and 6 ). hydrated bacterial glycocalyces that envelop the microcolonies of bacteria adherent to feed particles in the rumen and appreciate the magnitude of this resultant niche of high microbial activity; it must also be kept in mind that they condition the actual milieu of the bacteria that they envelop (10) .
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